Key indicators: single-crystal X-ray study; T = 290 K; mean (P-O) = 0.004 Å; R factor = 0.046; wR factor = 0.112; data-to-parameter ratio = 11.5.
The mixed-valent titanium phosphate, Li 2 Ti 2 (PO 4 ) 3 , has been prepared by the reactive halide flux method. The title compound is isostructural with Li 2 TiM(PO 4 ) 3 (M = Fe, Cr) and Li 2 FeZr(PO 4 ) 3 and has the same 2À framework as the previously reported Li 3-x M 2 (PO 4 ) 3 phases. The framework is built up from corner-sharing TiO 6 octahedra and PO 4 tetrahedra, one of which has 2 symmetry. The Li + ions are located on one crystallographic position and reside in the vacancies of the framework. They are surrounded by four O atoms in a distorted tetrahedral coordination. The classical charge-balance of the title compound can be represented as Li 
Related literature
The synthesis and structural characterization of stoichiometric Li 2 TiM(PO 4 ) 3 (M = Fe and Cr) and Li 2 FeZr(PO 4 ) 3 have been reported by Patoux et al. (2004) and Catti (2001) , respectively. For related phosphates with general formula Li 3-x M 2 (PO 4 ) 3 (0 x 1), see : Wang & Hwu (1991) for Li 2.72 Ti 2 (PO 4 ) 3 . For Li batteries based on Li 3-x M 2 (PO 4 ) 3 phases, see: Yin et al. (2003) . For ionic conductivities of these phases, see: Sato et al. (2000) . For ionic radii, see: Shannon (1976) . For structure validation, see: Spek (2009 (Yin et al., 2003) . It has been reported that the amount of Li can be determined in accordance with the oxidation states of metals (M), and Li occupancies are profoundly related to the ionic conductivity (Sato et al., 2000) . In attempts to control the amount of Li ions by using various metals with different oxidation states, a new member of this family with stoichiometric Li (x=1) has been found and we report here the synthesis and structural characterization of the mixed-valent title compound Li 2 Ti 2 (PO 4 ) 3 , (I).
(I) is isostructural with mixed-metallic compounds such as Li 2 TiM(PO 4 ) 3 (M = Fe, Cr; Patoux et al., 2004) and Li 2 FeZr(PO 4 ) 3 (Catti, 2001 ) for which detailed investigations based on powder diffraction data have been reported. The framework of the title compound is the same as that of the previously reported Li 3-x M 2 (PO 4 ) 3 (0 ≤ x ≤ 1) phases such as Li 2.72 Ti 2 (PO 4 ) 3 (Wang & Hwu, 1991) . 
Experimental
The title compound, Li 2 Ti 2 (PO 4 ) 3 , was prepared by the reaction of elemental Ti (CERAC 99.5%) and P (CERAC 99.5%)
powders. The pure elements were mixed and loaded in a silica tube with an elemental ratio of 1:3 in the presence of LiCl (Sigma-Aldrich 99%) as a reactive flux. The mass ratio of the reactants and the flux was 1:5. The tube was kept in air for supplementary materials sup-2 furnace, where it was kept for 72 h. The tube was cooled at a rate of 5 K/h to room temperature. Air-and water-stable black block-shaped crystals were isolated after the excess flux was removed with water. Qualitative analysis of the crystals with an XRF indicated the presence of Ti and P.
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